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ing couple (F'} OA) has a constant astatic moment equal to M, and in any position let (I, m, ri) be its direction cosines. Then, since the moment M (Art. 14) is the reciprocal of the corresponding radius vector of the central ellipsoid, we see that I, m, n are connected together by the relation
F^m2 + ZZW + R2 (pi + qm + rn)* = M* ;
/.JfV + ^'-F^m' + CJf^
Now, after division by E\ the left-hand side of equation (3) expresses the square of the perpendicular drawn from the central point on a tangent plane to the ellipsoid
and the right-hand side of (3) expresses the square of the perpendicular from the central point on a plane through 0' parallel to that tangent plane. The equation (3) therefore shows that this tangent plane passes through 0'. Hence we infer that if O'A' move about 0', so that the corresponding astatic moment is constant and equal to M, then O'A' is always perpendicular to a tangent plane drawn from 0' to touch the confocal (4).
These tangent planes all touch the enveloping cone of the confocal (4), and the axis O'A traces out the reciprocal cone of this enveloping cone. These two cones are known to be co-axial and their axes (Art. 17, Ex. 2) are in the same directions as those of the central ellipsoid at 0'.
If M is so chosen that the confocal (4) passes through the point 0', the enveloping cone becomes the tangent plane and therefore the cone traced out by 0 'A reduces to the normal at 0'.
Hence the principal diameters of the central ellipsoid at any point 0' are the three normals to the three quadrics which pass through 0' confocal to the quadric (4). Also the astatic moments of the three corresponding couples are the values of M given by the cubic (4) when we write for %, y, % the coordinates of 0'.
35. Instead of using the three confocals we may use any one of them, say the ellipsoid. By known properties of solid geometry the three normals at any point 0' are (1) the normal to the ellipsoid, (2) parallels to the principal diameters of the section of the ellipsoid diametral to 00'.
Let Mlt M2, M.3 be the three values of M given by the cubic (4), M1 being the greatest. Let D2; D8 be the lengths of the